Objective : So far, there is no study answering the question of which type of surgical technique is practically the most useful in the treatment of adult patients with ischemic type moyamoya disease (MMD). We evaluated the efficacy of single barrel superficial temporal artery (STA)-middle cerebral artery (MCA) bypass in the treatment of adult patients with ischemic type MMD by retrospectively collecting clinical and radiological data. Results : The permanent neurological morbidity and mortality rates were 2.3% and 0%, respectively. During the observation period of a mean of 35 months (range, 12-73 months), 29 patients (93.5%) had no further cerebrovascular events and transient ischemic attack occurred in two patients (6.5%), resulting in an annual stroke risk of 2.2%. Follow-up computed tomography perfusion (CTP) (mean, 18.4 months after surgery) documented improved cerebral hemodynamics in the revascularized hemispheres (p < 0.001). Post-operative patency was clearly verified in 38 bypasses (88.4%) of 43 bypasses on follow-up imaging (mean, 16.5 months).
INTRODUCTION
The symptoms and signs of moyamoya disease (MMD) can be classified into 2 major etiological categories: those caused by brain ischemia (ischemic type) and those caused by the deleterious consequences of the compensatory fragile collateral vessels (hemorrhagic type). Clinically, symptoms of brain ischemia are usually found in MMD children, while transient or permanent brain infarction and intracranial hemorrhage Values presented as the mean ± standard deviation (range) or the number of hemispheres (%). N = number of patients; TIA = transient ischemic attack; ACI = acute cerebral infarction 
MATERIALS AND METHODS

Patient population and inclusion criteria
RESULTS
Clinical outcome
Single barrel STA-MCA anastomosis with wide dural opening was technically successful in all 43 hemispheres. Two patients (6.5%) experienced a subsequent TIA. In these two patients, further evaluation did not reveal the exact cause and the TIA was an isolated event without further ischemic events. In sum, stroke recurrence occurred in two patients (6.5%), resulting in an annual stroke risk of 2.2%.
Angiographic evaluation
Digital subtraction angiography prior to surgery 
Hemodynamic evaluation
In all 43 revascularized hemispheres, reduced re- Values are presented as mean ± standard deviation. CTP = computed tomography perfusion; CBF = cerebral blood flow; CBV = cerebral blood volume; TTP = time to peek; MTT = mean transit time Table 3 . CTP parameters change after bypass in 40 revascularized hemispheres )4)11)14)15)21)24) In previous reports, it is well recognized that surgical revascularization using direct and/or indirect bypass provides an improved outcome in patients presenting with the ischemic type, The current study has several limitations. First, this study examined a small number of patients. Second, it was a retrospective observational study. There may have been bias in patient selection and demographics.
Third, the follow-up period was not sufficient. MMD is a gradually progressive lesion, and therefore much longer-term follow-up is necessary to investigate the progress of MMD after revascularization. Nonetheless, our findings suggest that single barrel STA-MCA bypass with wide dural opening appears to be a effective treatment strategy in adult patients with ischemic type MMD, given suitable levels of institutional and operator expertise, although these findings should be confirmed by a meta-analysis using large-scale retrospective studies that include a control group.
CONCLUSION
Our results suggest that single barrel STA-MCA bypass with wide dural opening is safe and durable method of cerebral revascularization in adult patients with ischemic type MMD and can be considered as a potential treatment option for adult patients with ischemic type MMD. Further studies with larger patient series and a longer follow up period will be helpful in elucidation of both the efficacy and the longevity of this treatment.
